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(57) Abstract 

A 1,8-naphthyridine derivative represented by general formula (I)» and salt, hydrate and solvate thereof: 
die compound inhibits type IV phosphodiesterases and is useful as a preventive or remedy for respiratory diseases, 
inflammatory diseases, systemic or local joint diseases, proliferative diseases, inflammations accompanying organ 
transplantation, diseases associated with urination, and diseases wherein tumor necrosis factors (TNF) and other 
cytokines, such as IL-1 or IL-2, participate. 
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(la) (lb) 



(5t«K R 1 , R l , R 3 , R* . R 6 MR' liBijIBOiiOTfe^o ) 
%m<t&® (la) tEMit*) >XliLawess o n&y^ J; 9 f#£ 

^fb>^ 7 D'J K^oH^H-^-U^^W^^fk^ (la) tEBitft-U 
>X(iLawe s s o n&Mt&m : efrXlt-Ji&&mRt LTflH\ ^ST, 

R 2 , R 3 , R 4 . AH, BmRvenownfrfrr i ;i 

^ttftCli. R 2 , R 3 , R* . AP. Bi*Rt>X#©Mft^#xbo£T&£ 
*mUt&V(>&> *9J-)K x*y-;k ftKif^k x-x;k nmm^m 
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r^A, &{bG#X<*7kifcfb'<7^A30 fffcTT^fittSlniST. im<t 

*3PJttb<£«0*> R 2 , R 3 , R* SO'CHcDHn^TkKS-C^^ffc^li, 
*©S&2fc7yM&8mu:3*:^£T^ 

££o ^tttflKti. R 2 , R 3 , R 4 SO'CI!lOfiiin^W;t/3 + i/tS.5 
*5BWfk#«t^ HUfb^^*. igfbT^-'^ ESJMffc^^>^^©;i/>rx 

- 7 8 0 °C©#*PT> tt*PT75M£flT\ SJBTX 
{i^C^oTli^SftMtjnf&TCtTfctt^ S«fl©^rftr«^ R 2 . R 3 , 
R 4 RCfC^OWn^fiaT^a + ^-CftS^SSBB^ttCiSSf. *fb7k*H& 

— 2u R 2 . R 3 . R 4 RtfCm<DWftfrfr7m&T&Z*¥&W<tiiVl)U. ?K 

*>HAs&. T-t^Jim, hV<o>OU£ N '0-/>f;U»8t©T*;/A^ M 
yf-^S/'J**, t e r t -^7b^y^7l/'>'J;US. ter t-^^7x 
»J ;u&^© h 'J S&> »J / b*i//?->m. fh7tFo t*5-7L 

w©J:-5libT«ift$ny5:*:56W<b^«J«x &&©££. XUttfe<::J:*iS$& 

*£<F H fb. w^iPb. #a^n^hr^7>f-ii©ii«-©fb^f^iimtT 
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WO 96/06843 PCI7JP95/01700 



Bitfife^m. «AWaBiiffi«» (ARDS) f) ^ 

• ftmmm mz.it. r h tr -i£got&. mm&. v&msm* 
±mwm (aids), mau n^*^ itJi&s 
m mmm. 1^ *a->au m<mmm. ®5&. ks 
& (m&mmtim, &mtm<tm, nmm , urn. nz w& (m 
m^^^^^t;) . m&» mm&. me „ 

ttHMSU^v^ litU^f, f£gpi4Mfiii^) . 

• nmmtfemffizwm-?zm& mz.it. y A,v^'?-mmR&'<-*yv 

ittim&BL mmi&mmmtm. &mtM&.nm&. m^xhay^-m) . 

• tWHwywrcfls-JK* mx.it. mmm. „ 
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mximn. &&Ltmm cm^t. &>bm., <i>«5M> is^^. mmimm 

m . 

>mmm5-irz>%k& (mz.it, mmm, m*st. rnvtm. mmnm 
fit. ^attBiffit. %mm. fcmwmm, m%.. w.mm) . 

-mmmftm?- (tnd su^oiM h#>r> ( i l- k i l- em) © 

fifelfilS. BufiLffitev/a*?, r^A»14HttlkJflUE. h*^ 

y9i/ay9&mk »^ Jffifc. (ilSO^^f;^) . 0l>* 

temitnft. ttMft. mir^m. ^jfiitt^jiii. nuit&go . 

• i&msmm (mx.it. mmm. &&sl &m&* &tm*k* <Mm 

• JfiLW • ifattft<D&Sl CMiCId^ JMF& MM. MftKfe, JfiL&ifc. 1*3^ 
JSSe. JB5JfiiWifc> SbB^eEfb. Sii3*«5«, A/J««rau 

TUJl*-, Goodpastur e£i^ U 'J ^vfi, AIDS, 

4*K*»DHtett ( i ) *iR|gffia> («^.«. *«3l«* (T h tr-ttW 
**«f> > «ft«l«». IJfJMWaU ARDSf), 

mmu (aids), ^o^r kjbbk. *& tceeuutife mm&, mmft. m 
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ttip***tr) . mm#k. &mft, *M*t$) „ 

BRd^a^ (TNF) S»t>f h#f> (IL-K I L- 630 OK 
^-r*£ft (#Jx.ti\ IBB* UteMfifiU^v^ Mtt^, ?o->^ ft 

?->3?*ffi«H&. Eifc. ffFifc> f&Wi (ilSCh^^^X) ('Wi, 
£/c*SgBJHb£&(i&*<OT^ 

ta*^i^f7--lffiflStt«3£K« (in vitro) 

(i) jxm*x*iS3-x'r7-'em.wmmm& 

i ) ftflrA©^* u >^a^mjiii soomi i:f+^ h 5 > ( 3 %) &&&& 

7K2 0 Om 1 J&S&fcU 3 7*C4 0 ^IBI-r >+^^<- h LT#Jlil^«:iR$-&/Co 
|INM*£t8H*©±»£limU 1HIS4>8U ifc»£S»teA (1 4 OmM Na 
CI. 5mM KC1, 5mMn3-X, 1 OmM hepes. pH = 7.4) 
C^jSf$-&. &K^SEiI'i>#*iJ8fc CM a-Mfc) (CM. 4 5 0 G. 4 0# 

(140mM NaCl. 5mM KC1. 1 mM CaCh , ImM Mg 
Ch , 5mMr^3-X 1 OmM hepes. p H= 7. 4 ) *C 1 !Hft^&. 
£-«£6#«?8l?!tfMII ( 5 0 #M phenyl-methyl-sulfo 
nyl-f luoride, 5jtiM pepstatin A. 4 0/iM le 
upept in, 2 0 uM aprot inin, 2mM benzamidi 
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ne) ^trSfi^C (2 0mM Bis-Tris, 5mM ^*i'JX'J 

h-M 2mM EGTA, 5 0 mMStKt h *) V A, pH = 6.5) 

tf'J bn^R^ie^ftK^-CttlB&^ttaiU (4°C, 1 0 0, 0 0 0 G, 

2) ffWttCTWft^tl/il. 6 x 1 Ocm Q-fc? t o-xft 5 |#£tt 
tzBim&frW&3EmLtz e &l^&*^A£««ittC 3 0 Om 1 TflttfrU 

^ie^*i^o o. o 5-1. 2 5M$mi- h u ^ uomz^msLZis^-t 

mWLC 2 0 0m 1 ^ffll>tt^*yi7f7- tf*jWIU 5. Om 1 #SM 0# 
^EJiRLfco #£B£c AMPRtfcGMPttW*x*^xxf^-tfj^Ko 
l>T«aEL/co #^B^cGMP-Cli/i:< c AMP©ft»iS14£WU ^o, 1 

0 j^Md (r o 1 i p r am : IVS*X*^xXx5--tfSfttf)IE^#I) 

3) &m<t&mmm<Dmm& * omM hjx-hci (phs. o). 5mM 

MgCU , 4mM 2-yM7hx^;-;k 0.3/zM'>d^^$ K (c 

1 lostamide ; ffiS*X*^xX7^-- tf^tRfitJlfi^lSI) , 1 uM c 
AMP, 1 OnM 3 H- c AMPRtfNM*X*iS^XT7-Vtf&mfcOtt 

lt^6Sc£:m^^t3 o'ci ofrmm.m$-&tz 0 o'ci^pdjtfy 

;UU7^ *?£U $bCU-»;F05' - ? ? tf^-irax.3 0°C 1 

4) i Csoiiivs***^*^--- tfcDft^«ii^5 0 9<>ia#-r^^{b^ 

(2) M***S>iXf ! -7--tfT-r Vlf-f Ai:Jtt5lf/SttiMfS 
J6C N JLUTCD^C«}:(9 IM. US. ESR^VIt^^^iXf^- tr£«S[ 

i) #«*x*$>xx-r5-- tf (i. i. is) T>rvif-rA^wrs*«ii. 
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( 5 0 #M phenyl-methyl-sul fonyl-f luor id 
e, 5 #M pepstatin A, A 0 uM 1 eupept in, 20 u 
M aprot inin, 2 mM benzami d i ne) ^^tsWk^Lh 

(2 0mM Bis-Tris, 5mM ^ftiUX'Jf-^k 2mM EG 
TA, 50mM W?Wt-f~ h U ^ A % p H = 6. 5 ) tcSSSK ^? >J h a >SO!h 
J: 0 U fflfrfr (4°C. 1 0 0. 0 0 0 G, 6 0» t 

<5&&£, Jt^TOtfcOtaSIU/Co ff«rttA"C¥«ffc^n^l. 6 x l 0. 0 cm 
»ffiA 3 0 0ml TSfe^U *tt«a*«t*Lfeo 0. 0 5-1. 2 5 MWf?&i~ h 

g ^Ao&^jss^ffi&^wrstsffiftA 2 0 om 1 ^^tt^t^x^f 

^igjRb/wo &7>SP£c AMP&Ch'cGMPft^^^^^^^^-HfS^o 
^T&£Lfc 0 &#®*c AMPO^CttLftif^&^WU 0. 1 ,uM^ 

□ ^ ; F (c i lost amide: Effl*X*^«^7— tfiW?WM*l) 
CJ:*)ftW^*«ffeUfc*M*Bfi*X*^xXT-5--l?i:Ufco 2// 
M c GMPCDj&bDl^O c AMPft»^J^^*#H£I£***^x* 
f7- tfirbfco cGMPO^JDlw.kOcAMPft^Sli^fb^^ 
o N 2mMC a C 1 z cDSsttlc: £ 0 c AMPtmfmfrm&TZfrm* I M*X 

^^yx7f7-i? (is. im. mm) nmmmtvxmmht^ 

3 ) VI<tx*i?xxf7- \2&ttirZ>mmmT<DJ: r> (i«*A©*38JliL«i: 
OtSHU^o >&3gr3fcffilfa5 0 0ml Jlx+Xh^V (3%) £S£E 

7jc2 0 0m 1 ^UDLT. #tt>T3 7*C4 0#IBH h LXfctia&&i£ 
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mM NaCl, 5mM KC1, 5mMr^3-x, 1 OmM hepes, 

p h=7. 4) izmmzit. ®m*3&M>bftiitmte (yj^-^m ^mm, 4 5 

S^WC (HOmM NaCl, 5mM KC1, ImM CaCl 2 , 
1 mM MgC h , 5mM 1 OmM hepes, pH = 7.4) 

X'-mikmt. ^mm&w^mmmmmm c 4 o #m uupeptin, 5 

uM pepstatin A, 2 OyM aprotinin, 50/zM p 
henyl-methyl-sul fonyl-f luor ide, 2mM b 
enzamidine) ^t^IffiD (2 0mM Bis-Tris, 5mM 
WxijX'Jh-^, 2mM EGTA, 5 OmM Wfmi"h*)VI+, pH 
= 6.5) Ci^i, tf'J hn>SCfiBWiftK»«CJ:*3aiB*ttaiU «Jt^ 
(4 B C, 10 0, OOOG, 6 Oflfl!) "T ti:it)«!r»tt^B«lfc. 
4) MHKD-eWffcSftfcl. 6 x l Ocm Qt7 7 n-X*7Ai:#bn/: 
nJ^^B^at/Co 2fc^*CR27 7A£««JfcD l 2 Om l T'*fc#U 
M*Mf*l/fc 0 0. 0 5-1. 2 5M#&-*- h U ^ACDlS^Ejft^Wr^^S 
$D 3 0 0ml *ffll>t*X*^xxf5- tf*»«U 5. 0m l #Si£[II»RL 
/Co ##M£c AMPRtfc GMPCttt-^fta^X^xx-r^-- tfi£f!fe(lo 
l^rtttbfco ^®^cGMP(l^LT©WI»^^W-r^^®^mi6. V 

[ B ] W ±® ttfcfc»* x * i?xx f- 5 — if T -< V If >f A© IT? 

1 ) t*©Hfc£&(iiftScDjft«£ 4 OmMh UX-HC 1 (pH8. 0). 5mM 
MgCh , 4mM 2-yvU*^*hx^y-^ 1 0 uUa »J A ( r o 1 
i p r am : WM^X^^x^-r^—tfS^WIS^II) , \ uM c AMP, 1 

0 nM 3 H- c AMP tfO^(i. 1 #M cAMP, 

1 OnM 'H-cAMP^n^tlUM cGMP. 100nM 3 H-cGM 
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T3 o'ci oftmKmztto m&m&s oicTi»f>f;n/:^ 

h©5' tr^rUnx.T3 O'Cl 0 

£-ti\ ^ ^7 1 m 1 Ztiax.fcfc&Wk&tto SED^liD owe x 1 x 8 

^ >f b - 3 > # > * i^-taw^ b/co 

$&^gtUr&ffc£^(Co^TirmU E*S14 ( I C 60 ) CDgfR1££l¥fffi LZ-io 
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v. UU*£U 
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> 9 
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X. UJ 
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>30 
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4. 79 


^IM0>J46 
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Jt«f b&tt A : HBR^M^ 9 4/1 2 4 9 9 ^-^SlfifiW 1 

t, 5 y- >Mll&fllffi¥ffll&*ll (in vivo) 
«WPCl6fi[W(wlX (w/v) ^5y->-mfi7K^l 0 0 /£ lSWit 
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a-lfllcSPS^Ufco COi:^> Stfla»CI**a (0. 5%y^;U-t:;Un-x-tit 
Si@4 Bf IBHftK»fl»K* 0Sfe5E$*BI!B[». *WJ* 1 m 1 ©£MHtokT? 
&g& (Ce 1 1 t a c a : B*9fc«) IC «fc*>afl£Lfco 

x 100 

mkit&m&z omg/k gmn&5-Ltz®&omfflm*:ttMLtz 0 
i^m : &zmz<t>msi> *&w<t&® en i± 1 2. 5 6 2. 2 

±E*X*^xXt-5— ifH#JgHtaW«ttlfe (in vitro) Wftv? 

-ymmmmm&i&m. (in vivo) ©ism. **BHft*tt ( 1 ) i*iv 

ftSo Cft^OflJibTti. fcfc*.M3Lak Xf7 U VSr^r* A. X^- 

SH#£#l&LTffl* ©«£(Ci£bT£:i:&££ft67!rs ii#^Ptg-^©ig^fi!cA 
l B^/cOO. 0 0 lmg/k gftMl 0 Omg/kglgt*^ Cft£~ 0T\ 
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iiUrfiJtAlllSfe*). 0.0 0 lmg/kg^Il Omg/kgcDflSBBTl 01:1 
@7!jM!gtfc[I]&-^£*l£o ©A©^l±ii#fiScA 1 [3£>*r9. 0. 0 0 0 1 

mg/kg7bSlmg/kgCD«5fflTl B 1 HftMIHSIsIS^StU M^©^ 
(40.0 0 0 lmg/kgftSlmg/kgCDiBffl-Cl B \ ®nmwm&5-£tl 

mo^tmmu traa»j> mmtu ^mm, mmm&ttvx^xh&^o 

$bt:M, jgJBSl ftffcffl, &%<m (#J*.I*\ =7? h-x) „ & 
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^Jte0d&C>'##0J<r*>lvr, h;HiIST4 0 0 MHz "CM 

3- (8-?no^7-f*) -2-**A,TU try 2» (3. 1 6 g, 13 

mmo i ) emxsm a om 1 ) m%L&4tzmmi&mmLtz 0 sjsm^msm 
«ru wi*'>u*y^*7A^o7hr77-{ - c<>Hf>-B»if-^) r 

fSSIUTN- [3- (3-^DD^>7-fW -2-trU^H -N-/1-JIT 
th7; K (3.3 4g, 9 0%) 
K*##rft (m/z) : 2 8 8 (M + ) 

m&fmm^^ (cdc i , , tmswwi*) 

d:2.00 (3H, br), 3.0 5, 3.5 l ( 3 H, brx2), 7.20-8.0 
0 (6H, m) . 8. 6 2 ( l H, br) 

##<*i i tmmz Lx&To&^m 2-22 ®<t£®&mz 0 

N- (3— <>*/-fiW-2-fcfU^) -N-yW-th7; K 
WfWfc^tt: 3-'<>7>f;l'-2-yf^T;yf'Ji?> 
K*a*f* (m/z) : 2 5 4 (M + ) 

h& (cdc 1 3 . TMSrtawiwo 

<5:1.93 (3H, br), 3. 05, 3.48 (3H, brx2). 7. 2-7. 9 
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( 7 H, m) . 8. 6 3 ( 1 H, br). 

n- [3- (3 -^^^>*/-r;u) -N-yf-^r-tr hr 

^ K 

SUSMt^tt: 3- (3-yf-^>'/-f^) - 2-yW;;h*>Ji?> 
WAfrVrfe (m/z) : 2 6 8 (M + ) 
^am^lX^^ (CDC 1 3 , TMSWf) 

5:1. 9 3 (3H, br). 2.40 (3H, s) , 3. 0 3, 3. 47 (3 H, br 

x 2 ) . 7. 3 - 7. 9 ( 6 H. m) . 8. 6 5 ( 1 H, b r ) 0 

###14 

N-^f-^-N- [3- (2-^f-^> , /-r>'U) - 2-f'J^^] T-trhT 

1 K 

ffiftft^'ft): 2-/^- JIT I J -3 - (2- yf;K>7>f;i/) fU^> 
KS^flHt (m/z) : 2 6 8 (M + ) 

bJl (CDC 1 » . TMSl*jas«i(0 
5:1. 8 7 (3H, s), 2.53 (3H, s), 2. 9 2, 3. 35 (3H, brx 

2 ) , 7. 1 8 - 7. 3 9 ( 5 H, m) , 7. 8 8 ( 1 H, b r ) , 8. 6 0 (1H, b 
r) o 

#%M5 

N- [3- (3 -* blri/tyVJJl) -2-fJ^U] -N-/*-A,T-kh 
Tl K 

Jl*4<b^: 3- (3-^ h + ^>'/>T;l/) - 2-yf^7;;h*'J^> 
M^tfrtft (m/z) : 2 8 4 (M + ) 
838£W«|:*'<? (CDC 1 , . TMSftSB&SO 

5:1.97 (3H. br), 3.0 7, 3.4 8 (3H, brx2), 3.85 (3H. 
s ) . 7. 1 - 7. 5 ( 5 H, m) , 7. 8 2 ( 1 H, b r ) , 8. 6 3 ( 1 H, b r ) 0 

N _ [ 3 _ (4-^dd^>7^;1.) - 2 - f U ifJl] -N-yf-^T-trhT 
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= K 

WMit^m: 3- (4-?dd^//^1) -2-yf^7;;f'J^> 
KS^UHfi (m/z) : 2 8 8 (M + ) 

(CDC 1 3 . TMSrW&SO 
<5:2.03 (3H, br), 3. 05, 3. 51 (3H, b r x 2 ) , 7. 2-7. 9 
(6 H, m) . 8. 6 1 ( 1 H, br), 
###J7 

N- [3- (3-^d^</^;i,) - 2 - fj >W -N-y^^T-tr hT 
~ K 

mn<t&®: 3- (3 -T/n^yyOU) -2-^W;;if'J^> 
Ki#0rffi (m/z) : 3 3 2. 3 3 4 (M + ) 

(CDC 1 3 . TMSftSB&SO 
6 : 1. 9 9 ( 3 H, br), 3.05, 3. 5 1 (3H, b r x 2 ) , 7. 2 - 8. 1 
( 6 H. m) , 8. 6 2 (1H, br), 
#%#J8 

N- [3- (2, 3-^?oo'<>7>f;W -2-£Ui?7H -N-y^^UT 

flUBHt-frtt: 3- (2, 3-^^a^>7>f;l/) - 2 - / *f-)V7 I J f»J S» 
(m/z) : 3 2 2 (M + ) 

bfr (CDC l , , TMSl^SUa*) 
5:1. 8 8 ( 3 H, br), 2.96, 3. 37 (3H. brx2), 7. 2-7. 7 
( 4 H, m) , 7. 9 - 8. 1 ( 1 H, m) , 8. 6 - 8. 8 ( 1 H, m) e 
#%fiW9 

N- [3- (3, -2-f'J^;b] -N-*?JlT 

-tr h T i K 

Wm<t&«fa'. 3- (3, 5-^?nD/<>7>f^) - 2 - ^ ^UT IJ fc'U 
K*»«f« (m/z) : 3 2 2 (M* ) 
^ffl^ytifcX^? hJl (CDC 1 3 , TMSrtSBfc*) 
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5: 1.80-2.1 0 ( 3 H, m) , 3. 0 0 - 3. 6 0 ( 3 H, m) , 7. 2 0 - 8. 0 
0 ( 5 H, m) , 8. 6 2 ( 1 H, b r ) 0 
1 0 

N- [3- ( 3 - h 'J 7 ;lt n y f ;[/) > 7^ 2 - f 'J -N-/ 

ffi&<t&to: 3- (3- h'J^Atoyf^) ^>7>f^-2-yf^7;; f 
'J 

(m/z) : 3 2 2 (M + ) 
ffi&fS&mX'*? h>l (CDC 1 3 , TMSrai*) 
5:1.97 (3H, br), 3. 03, 3. 51 (3H, brx2), 7. 2-8. 2 
(6H, m) . 8. 6 3 ( 1 H, br), 
#*W1 1 

N- [3- (S-S/TVO'ArAO -2-f'J^^] -N-yf-^T-fehT 
S K 

HifKb^tt: 3- (3-i/7^>7^) -2->f^7;;h''J^> 

(m/z) : 2 7 9 (M* ) 
^ffi^HX^^ r«;U (CDC 1 3 , TMSrtSCl*) 
<5:2.04 (3H, br). 3.04, 3.55 (3H, brx2), 7. 2-8. 2 
( 6 H, m) , 8. 6 3 ( 1 H, b r ) „ 
#^#J 1 2 

N-^f^-N- [3- (3-— ho^^A) T-trhT 
S F 

M^«Ht (m/z) : 2 9 9 (MM 
SHBH&HftX'*? (CDC 1 3 , TMSrtSS«*) 

5:2.03 (3H, br), 3. 09, 3. 56 (3H, brx2), 7. 26 (1H, 
b r) , 7. 6 8 (2H, br), 8.19 ( 1 H, b r) , 8. 4 2 ( 1 H. b r) , 
8. 64 (2H, br)o 
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m^m 1 3 

N- (3-^>V>r^-2-fU^;U) -N-/Wat't>7; K 
W>n<t&%5 : 3-^>7>f^-2-yWi;f'J^> 

(m/z) : 2 6 8 (M + ) 
iiS^iftX^? (CDC 1 3 . TMSI^SSI*) 

<5 : 0. 9 7 ( 3 H, b r ) . 2. 1 2 ( 2 H, b r ) . 2. 9 - 3. 6 ( 3 H, m) , 
7. 2 - 7. 9 ( 7 H, m) , 8. 6 4 ( 1 H, b r ) 0 

m^m 1 4 

N- (3-'<> % ./-i'JU-2-fcrU5>AO -N-x^;UT-tr h7; K 

K*##Hfi (m/z) : 2 6 8 CM* ) 

^a^RSX^^ h;U (CDC 1 3 , TMSl*?Si5f¥) 

d: 1.0 7, 1.39 (3H, brX2), 1.88, 2.06 (3H, br><2), 

3. 5 2 , 4. 0 0 ( 2 H, b r x 2 ) , 7. 1 6 - 7. 8 4 ( 7 H, m) , 8. 5 8 , 8. 

7 1 ( 1 H, b r x 2) o 

mnm 1 5 

N- [3- O-^ooW/'f^) -N-xWth7 
K 

KWfk^'ftl: 3- (3-?DD^'/-f^) -2-xf^7;;k''J^> 
Ki^flHfi (m/z) : 3 0 2 (M* ) 
&fiB^v#«!|X'<? h^U (CDC 1 3 , TMSn««*) 

5:1. 0-2.2 (6H, m), 3.51, 4. 04 (2H, brX2). 7. 2-8. 0 
( 6 H, m) , 8. 5 - 8. 8 ( 1 H, m) o 
#%#J 1 6 

N _ (3-^c>y>r^-2-f'j^;u) -N-^otr^T-bhrs k 

mmt&to : 3 -^//-f 2 - f;UT S y hT u s; > 
W*#*Hi (m/z) : 2 8 2 (NT ) 
mmn^M^^ (CDC 1 3 . TMSrtSBfiHJO 

3 8 
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5:0. 7 8, 0. 98 (3H, brx2). 1.4 0 -2.2 0 (7H, m), 3. 41. 
3.8 9 (2H, brx 2), 7.2 0 -7.9 0 ( 7 H, m) , 8.5 7, 8.6 8 (1 
H, b r x 2) o 
#*0U 7 

N- (3-^W^- 2- f'J :W -N — T 'JZfa £JlT-b hT * K 

BCfBMk'&tt : 3 -^>'/-r;u- 2 ->r y^o tvur ufj 

K*0#Hi (m/z) : 2 8 2 (M + ) 
«a**"«x^^ (CDC 1 3 . TMSflSBfR*) 

5:0.8 0 -2.2 5 ( 9 H, m) , 4.2 5, 4.7 0 ( 1 H, brx2), 7.20 
- 8. 0 0 ( 7 H, m) . 8. 6 0 - 8. 8 0 ( 1 H, br), 
1 8 

N- (3-'<> , />f^-2-t'iJ^) -N-i/?DrotfATth7; K 
iSCJPKb'&tt : 3 - > W ;U - 2 - •> ? n fa hVUT $ V f U f J > 
Kfi^flHS (m/z) : 2 8 0 (M* ) 

mmm.&mx'*? bJi ccdc i , , tmsi^sc^) 

5 : 0. 8 0 (2H, m) . 0. 9 4 ( 2 H, m) , 2. 1 9 ( 3 H, s ) . 3.0 5- 
3. 1 0 (1H, m) . 7. 2 4 - 7. 2 6 ( 1 H. m) , 7. 4 5 ( 2 H, t , J = 7. 
3 Hz), 7.5 9 (1H, t. J = 7. 3 Hz), 7.6 8 -7.6 9 ( 1 H, m) , 
7.8 1 (2H, d, J = 7.3Hz), 8.6 4 ( 1 H, d d. J = 4.8, 1.8Hz) 
###11 9 

Hl^Hfc^&l : 3-'<>7'f;l/-2-i/?D^7;yt , 'J^> 
K*##rtt (m/z) : 2 9 4 (M* ) 

mato***** h» ccdc 1 » . tmsi^su^) 

d: 1. 5 7-2. 2 6 ( 9 H. m) . 4. 4 4 - 4. 5 1 ( 1 H, m) . 7. 3 3 - 7. 9 
5 (7H, m) , 8. 7 3 ( 1 H, br)o 
#%0»J 2 0 

N- (3-^>V>C^-2-b*'J> > ^) -N- 7x— 71/T-t bT I K 

3 9 
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MPHt&lll : 3-<>7>T^-2-7x-^7>;e>Ji?> 
HS^tfHt (m/z) : 3 1 6 (M + ) 
^KWlX^? hJl (CDC 1 3 , TMSrt3B**0 

<5 : 1. 9 2 ( 3 H, b r ) , 7. 2 0 - 7. 6 0 ( 1 0 H, m) , 7. 6 8 ( 1 H, d 
d, J = 7. 3, 1.8 Hz), 8.5 4 ( 1 H, br), 
###J 2 1 

N- [3- (3--bD^>-/^^) -2-fJi^U] -N- (4 -7x^1 
^;U) T-tr hT ~ K 

B^3H4fb^«0 : 3- (3--bo^>7>f;l) -2 - (4-7i-^») 7; 

y t* >j > 

KM^flftt (m/z) : 4 1 7 (NT ) 
SaKEl**:^* h>l (CDC 1 3 , TMSOT¥) 

5:1.4-2.2 (7H, m) . 2.5-2.7 ( 2 H, m) . 3.4 2, 4.0 5 ( 2 H. 
brx2), 7. 0-8. 8 (12 H, m) e 
#%0"J 2 2 

N- (3-^>'/>f^-2-eU^^) -N- T-trh 
7; K 

Wfi^ffiit (m/z) : 3 3 1 (M* ) 

(CDC 1 » . TMSl*i£B1£*£) 
5:1.88, 2.04 (3H, brx2), 4. 86, 5. 29 (2H, brx2). 
6. 8 8 - 8. 1 7 ( 1 1 H, m) , 8. 5 4 - 8. 7 0 ( 1 H, m) o 
##0d2 3 

-t- Y 'J (1. 4 g. 6 Ommo 1 ) <D/?;-Jl (50ml) MWzjl^ji 
3 - ( 3 -y D ^7i^) - 4 -i/7J- 3 -y-ryx- h (1 5g, 5 0m 
mo 1 ) &tf2 8%iW; > - y 7 - (20ml) £t«l*.> 

4 0 
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6 _ T ;y_ 4 _ (3-^a€7x-^) - 1 -x^/U- 2 ( 1 H) - fcT U K> 
(5.7 2 g, 3 8%) *#yto 
K*#tJftt (m/z) : 2 9 2, 2 9 4 CM" ) 
^ifcp|X/<^ (DMSO-de , TMSflSBfK*) 
5:1.14 (3H, t, J = 6. 7 Hz), 3.98 ( 2 H, q, J = 6. 7 Hz), 
5.6 4 (1H. d, J = l. 8 Hz), 5.7 3 ( 1 H, d, J = l. 8 Hz), 6.6 

1 (1H. s) , 7.4 0 (1H, t, J = 7. 9 Hz), 7.5 5 ( 1 H, d, J = 
7.9Hz), 7. 60 (1H. d. J = 7. 9 Hz) , 7. 68 (1H, d, J = 1. 8 
Hz) 

###j2 3 tmmizLxwFon^m2 4-2 7®<t&®&m~o 

03£M2 4 

6 -T i J - 4 - ( 3-?DD7i-i) - 1 -if^- 2 ( 1 H) -f'J K 
gSttft^tt : xf;l/ 3- ( 3 - ?DD7i^l) - 4-^77-3-7'fyx 

Mdtfrtt (m/z) : 2 4 8 (M + ) 

:KiBSte*i&*'<? (DMSO-de . TMSMSMI*) 

6 : 1. 1 5 (3H, t, J = 6. 7 Hz) , 4. 0 0 ( 2 H, q, J = 6. 7 Hz) , 

5.66 (1H, d. J = 1.8Hz). 5.7 5 ( 1 H, d, J=1.8Hz), 6.6 

2 ( 2 H, s ) . 7. 4 7 - 7. 5 5 ( 4 H, m) 0 

m^m 2 5 

6 -7;;-4- (3-^OD7i^) - 1 - t=f-)l- 2 (1H) - £'J K 
fllfWfrfrtt : if-* 3- (3-?dd7x^) -4-->7;-3-7*t;x 
Ki^HS (m/z) : 2 3 4 (NT ) 

&m&%mx'<9 h>i (DMso-d 6 , TMSrtararafc) 

4 1 
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(5:3.35 (3H, s), 5.7 2 ( 1 H, d, J = 1.8Hz). 5.8 0 ( 1 H, 
d, J = l. 8 Hz), 6.6 2 (2H, s), 7.4-7.6 ( 4 H, m) o 

m^m 2 6 

6-T^y-4- ( 3 -^D^7x-;b) -l-^ntVU-2 ( 1 H) - fc'U 
K> 

E^ft^ : Xf ;[/ 3- (3-^n^7i-A) -4-->Ty-3 -7'f;i 

Wi##H£ (m/z) : 3 0 6, 3 0 8 (M* ) 

h;U (DMSO-d, . TMSF»3gI5gl^) 
<5:0.91 (3H, t, J = 7. 3 Hz), 1.5-1.6 ( 2 H, m) , 3.88 (2 

H, t, J = 7. 9 Hz), 5.6 5 ( 1 H, d, J = l. 8 Hz), 5.7 4 ( 1 H. 
d. J = 1.8 Hz), 6.6 0 (2H. s), 7.3-7.7 ( 4 H. m) 0 
#%CT2 7 

6 -T ^ y - 4 - (3-?du7x-;W - 1 -is?a7ah'>l>-2 ( 1 H) 
- t'U K> 

WMit^ : 3-=f-)l 3- (3-?DD7x-il/) -4-->77-3-7ryx 

»fi##rtt (m/z) : 2 6 0 (M + ) 

(DMSO-d, . TMSrtSB£*£) 
(5:0.6 7-0. 7 6 ( 2 H. m) , 1.16-1.21 ( 2 H. m) , 2.53-2.5 
7 (1H, m) . 5.6 1 (1H, d, J = 1.8 Hz). 5.6 8 ( 1 H. d, J = 

I. 8 H z ) , 6. 5 9 ( 2 H, s ) , 7. 4 6 - 7. 5 4 ( 4 H, m) 0 

##0112 8 

N- [3- (3 -7*D^>>/>f;i,) -2-fU^;U] -N-x^iUT-lr hT 
~ K 

Iftfk^O: 3- (S-T/n^y/^t/) -2-iW;;ni?> 
K*#flHS (m/z) : 3 4 6, 3 4 8 (M* ) 

4 2 
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imsum***? hJi (cdc 1 3 , TMswauw) 

6:1. 0 7. 1. 3 9 (3 H, brx 2), 1. 89, 2. 09 (3 H, b r x 2) , 
3. 5 0 , 4. 0 3 ( 2 H, b r x 2 ) , 7. 1 0 - 8. 0 5 ( 6 H, m) , 8. 5 9 . 8. 

7 3 ( 1 H, b r x 2) o 

###J2 3 tffiWHZ LTJ^TO##M 2 9©ft-fr«*#feo 
#%0J 2 9 

6 — T ; 7 - 1 -if/I/- 4 -7x-/l/- 2 ( 1 H) - f'J K> 

y 

Mt«*rtt (m/z) : 2 l 4 (M + ) 

h/U (DMSO-d« , TMSrtaJ**) 
5 : 1. 1 5 (3H, t. J = 7. 0Hz), 4.00 ( 2 H. q, J = 7. 0Hz), 
5.6 8 (1H, d, J = 2.1Hz), 5.74 ( 1 H, d. J = 2.1Hz), 6.5 

8 ( 2 H, s ) , 7. 3 5 - 7. 6 0 (5H, m) e 
#%#J 3 0 

2 om i^^4^ratrafftagiEt^o 5Btt«WEE*ttu M*i/u*y*; 

^*A/sK— -N-xf/b7th7; Kl. 1 g£f#/c 0 
MtfMfrtt (m/z) : FAB-MS 2 7 5 (M + +1) 
finBBMR**^^^ ^ (CD C 1 3 . TMSl^SC^) 

5 : 1. 1 0 - 1. 5 0 ( 8 H, m) . 1.6 5-2.0 0 ( 8 H, m) , 2.22 ( 1 H. 
br), 2.94 ( 1 H, br). 3. 40-4. 15 (2H. br). 7. 39 (1H. 
br), 7.9 0 (1H, dd. J = 7.3Hz, 1.8 Hz). 8.6 4 ( 1 H. br) 
###J3 0 t^dbTJ^TCD##0IJ3 1 2 «Dfb&»£»fco 

#%#J 3 1 

N- (3 -i/twlytf-htDltf— )l- 2 - tfU flO -N-if^7th7 
£ K 

4 3 
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: 3 - -> ^ o'Of ;l.*;^-;t/- 2 - xf ^7 ; ; trys>> 
It^iKm/z) : FAB-MS 26 1 (M + + 1 ) 

rnms&m^? V)i ccdc i , , TMSflasarao 

6 : 1. 1 2 , 1. 3 1 ( 3 H, b r x 2 ) , 1. 5 5 - 2. 2 5 ( 1 1 H, m) , 3. 4 
3 ( 1 H, m) , 3. 5 0 - 4. 1 0 ( 2 H. m) , 7. 2 8 , 7. 3 9 ( 1 H. b r x 
2). 7.9 3 (1H, m) , 8.5 2, 8.6 3 ( 1 H, brx2) 
#%#J 3 2 

N- [3- (l-7y7>f;^^f-^) -2-f'J^^] 
-b h7; K 

Ht4fk^ : 3 - ( l -t^v>^;u#;u - 2 -i*-;t,T ;;fj^> 
WS##Ht (m/z) : FAB-MS 3 2 7 (M + +1) 
iffi^iSX^? (CDC 1 3 , TMSflSUStflS) 

5:1. 15, 1. 26(3 H, brx2), 1. 6 4 - 2. 0 5 ( 1 5 H. m) , 3. 6 
6, 3.84 (2H, b r x 2 ) , 7. 32(1 H, br), 7. 61 (1H. br), 
8. 5 6 ( 1 H, b r ) 
3 3 

-t V U ^Al. 0 gCD^ 2 J-)IA 0ml femiZJL^JU Z-i/?u^*i/)l- 
4-^77-3 -^f;x- h 8. 2 2 8 96 x.*f-)\,T ^ > - ^ * y 

1 5ml£Jll>U mUT—ffi&fcLtZo filCitt«*7k<ca*it»xf-^-C«iffl t 

TiJ - 4 1 -if- )l- 2 ( 1 H) - try K>5. 4 g£f#7^ 0 

Mt#«Hft (m/z) : FAB-MS 22 1 (M* + 1 ) 
SttSWH:*'*? h;U (CDC 1 9 , TMSrtSB&SO 

6 : 1. 1 5 - 1. 4 0 ( 8 H. m) , 1. 7 0 - 1. 8 5 ( 5 H, m) , 2. 1 8 ( 1 H, 
m) , 4.0 8 (2H, q, J = 7.3Hz) , 4.2 5 ( 2 H, s), 5.3 8 ( 1 H. 
d, J = l. 8 Hz), 5.8 6 (1H, d, J = l. 8 Hz) 

4 4 
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3 4 

T)l =J'>T> - 7 8 '01:^1//:^^ V^o t^7 ; > (9.6 1 g, 9 5.0 
mmo 1 ) 0x-f;l (15 0ml) SttCl. 6 9M n U A-^ 
+t>M(5 3ral, 9 0Jmmol)^TU:o 1 5ft&LWLtz&^ BtBfc 

t e r t - zmi ( 1 0. 5 g, 9 0. 5 mm o 1 ) ©x~r;l/ (20ml) 

tf>o < OiTlfco 3 0#Jf#L^&3--<>VV^- 2- t^n-OUyw f 

|J>?> (12.0g, 4 2. 6 mmo 1 ) Ofh7t Kd77> (30ml) 
iSTU:o 3 0#if#L/.r8L ^i^T^igU 5BSfi9flf#Lfco SE&^tt** 

->-yS-7i — 3 - try ^>^a^N*>ffiet e r t -!7*5^ ( 1 6. 9 g> 10 

0%) ^#^o 

KS#fff1fi (m/z) : FAB-MS 3 9 9 (M* + 1 ) 
mwm&^'O hJl (CDC 1 s , TMSrtSB&SO 

5:1.02 (9H, s) . 2. 9 1 ( 1 H. d. J=l 6. 6 Hz) . 6. 1 9 ( 1 H, 
s) , 7.0 3 (1H. dd, J = 7. 8, 4. 9 Hz), 7.2 3 -7.5 6 ( 5 H, m) , 
7.5 5 (1H, dd, J = 7. 8, 1.5 Hz), 8.51-8.52 ( 1 H, m) , 9.6 
8 (1H, br) 
3 5 

2 - tv<o>r^T * ;-j8-tKD+->-/S-7x-^- s - try i?yzrw<y 

Wit e r t -7^)1 (2. 0 9 g, 5. 2 5 mmo 1 ) £3&£i£&7.R (1 0ml) t 

-y**-v-> (i omi) cDg£ig&ic*gpu 3BKtra^a^b^o #*s£-c#£p 

T'*^U^m. T-tr hih'J^WSftU 4-7x^-1, 8— t-^f-'J^ 
>-2 (1H) -t> (6 0 0mg, 51%) £:f#^o 
2 0 0*CJS(-hT^ CH 3 CN 
7C5£#ffHtt (C,«H,.Nt OtbT) 

C (*D H (X>) N (96) 

4 5 
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SUte 7 5. 66 4. 54 12.60 

n&® 7 5. 68 4. 65 12.70 
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N- [3- (8-?DD^>7>fA) - 2- tTU 5>JtO -N-yf-^T-tr bT 
' K (1.4 Og, 5mmo 1) ©f h7hKn77> (1 Oml) &ffic:*K#T 
d&l^TTJ 'J *7A t e r t -^h*-2/K (6 2 3mg, 5mmo 1 ) £tn*.. ^ 

vr^^^ATffe^t/co asr??**^/**-**^ *E«»Laa**>u* 

-^ D D7i^) - 1 1 , 8-^7^U^>-2 (1H) -*y 

(7 0 9mg, 5 4!X!) £?#fc 0 
m& 1 6 8 - 1 7 0'C (AcOEt-i Pr 2 0) 
TtmfrVrtt. (CsHnNiOC 1 tLX) 

C (96) H (96) N (96) CI (96) : 

4 9 



WO 96/06843 PCT/JP95/01700 

i^f 6 6. 5 5 4. 1 0 1 0. 3 5 1 3. 1 0 

W&ife 6 6. 6 0 4. 0 3 1 0. 3 7 1 3. 1 2 

mmm 1 tmmtz Lxvxronmm 2-22 mtGVn&m-o 

1 - /1-)l<- 4 -7 X.—JI- 1 , 8 --^7f-U 2 ( 1 H) 

Kj& 1 3 3 - 1 3 5'C (iPr 2 0) 
7C*^#ftt (C , 6 H 12 N 4 0 £ LT) 

C (96) H (96) N (96) 
Sl&lfi 7 6. 2 5 5. 1 2 1 1. 8 6 

mmm 7 6. 2 6 5. 2 3 1 1. 8 5 

Hifi0fl3 

1 - t=f-)l- 4 - (3-yWx-;l/) -1, 8-^-^5 L 'J^>-2 (1H) 

fllttffr^tt : N- N- [3- (3 /U) -2-f»;>^U] T-tr 
bT> K 

1 4 1 - 1 4 3'C (AcOE t - i Pr 2 0) 
TtmfrVrm. (C.H^N^OtLT) 

C (96) H (96) N (96) 
Sl&lfi 7 6. 7 8 5. 6 4 1 1. 1 9 
m&fe 7 6. 9 5 5. 6 5 1 1. 2 0 



j _ y 4 _ -1. 8—*-7f-'J^>-2 (1H) 

fiK^Hfc/^ : N-y^-N- [3- (2-y^^<>^^) -2-£>J:^H 
T-tr F7; K 

Sfe* l 2 8 - 1 2 9'C (i Pr,0) 
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C {%) H (5X0 N (*0 
Sllffi 7 6. 7 8 5. 6 4 1 1. 1 9 
^fit 7 6. 7 5 5. 5 9 1 1. 1 8 

nmms 

4- (3-n^7i-;i/) - l - yf;i- l, 8 --^f-u 2 (l 

H) 

K*«Kbfr«:N- [3- (3-yh + ^>7^W -2-fJ^U] 
^T-tr hT;K 

S4L6 1 5 7 - 1 5 8'C (AcOE t - i P r »0) 
7c3H5MfHft (C 18 H 14 N 2 0 2 «i:tT) 

C (%) H (%) N (96) 

SUM 7 2. 1 7 5. 3 0 1 0. 5 2 

m&ite 72.03 5. 32 1 0. 46 

4- (4-?DD7i-/l) - 1 -jtf-Jl- 1 , 8 2 (1H) 

IWb^ : N- [3- (4-^do^'/^;1) -2-t*>Ji^l/) -N-^f 

1K.& 1 4 9 - 1 5 0*C (AcOE t - i P r 2 0) 
5c3t#«H& (C.HnN.OC 1 tLX) 

C (*Q H (%) N (96) CI (*>) 

Slfclfi 6 6. 5 5 4. 1 0 1 0. 3 5 1 3. 1 0 

6 6. 59 4. 02 1 0. 33 12.98 

mmmi 

4 - (3-7d^7i^) -l-y^^-l. 8-^7f-»J^>-2 (1H) 

fiMBMfc^tt : N- [3- (8-^n**C:/:/-f*) -N-yf- 
;t,T-te h7; F 

5 l 
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1 5 8 - 1 5 9'C (AcOBt) 
7C&ftVm (CHnN.OBr t LT) 

C (96) H (96) N (.96) Br (96) 
StUifr 5 7. 1 6 3. 5 2 8. 8 9 2 5. 3 5 

5 7. 1 8 3. 5 4 8. 9 4 2 5. 1 8 

mmms 

4- (2, 3-^^dd7x-A) -1-yf^-l, 8 -f-^'J 2 
(1H) 

Il*4ft^:N- [3- (2. 3-^^no^>'/^;l) -2-f'J^^] -N 

1 9 2 - 1 9 3*C (AcOE t- i Pr 2 0) 
TtmfttiT* (C,bH, 0 N 2 OC 1 si: LT) 

C (96) H (96) N (96) CI (96) 

S&te 5 9. 0 4 3. 3 0 9. 1 8 2 3. 2 4 

5 8. 94 3. 20 9. 24 22.97 

4- (3, 5-^^QD7i-4/) -1-yf^-l, 8-^7^U^>-2 
(1H) 

fiP^fc^fcl : N- [3- (3, 5-^?dd^>^^) -N 

St* 2 2 7- 2 2 8'C (AcOEt) 
TC^tfHfi (C lt H„N,OC 1 «±:LT) 

C (96) H (96) N (96) CI (96) 

mmm 59. 04 3. 3 0 9. is 23. 24 
m&ft. 5 9. 0 7 3. 1 9 9. 1 8 2 3. 1 6 
mmmi 0 

4- (3-h'J7^D/f;i/7x-;l/) - 1 -J^Jl- 1 , 8--^7^U^ 
>-2 (1H) 

5 2 
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mn<t&® : N- [3- (3-f'J7^tn^>7>f^) -N 
Sfe* i 66-1 68 °C (AcOEt-iPr 2 0) 

jbm^nm (Ci.HmN^of^ut) 

C (*D H (*>) N (90 F (*0 

6 3. 1 6 3. 6 4 9. 2 1 1 8. 7 3 

6 3. 1 8 3. 6 4 9. 2 1 1 8. 6 3 

mmmi 1 

4- (3->7;7x-;0 - 1 -/TJl- 1 . 8-^"7^';^>-2 ( 1 H) 

TOt^:N- [3- (3 -5/T v"0*/ -OlO -2-f»J^A] ~N- ^ f- 
;i/T-tr h7; F 

gk* 2 6 0 - 2 6 2 # C (CHC 1 s -A cOE t) 
Tt^flrfit (C , .H , ,N 3 0 1 LT) 

C (*0 H (96) N (%) 
mMtW 7 3. 5 5 4. 2 4 1 6. 0 8 
73.59 4. 27 1 6. 07 

nmm 1 2 

! _ y 4 _ (3--hD7x-;l/) -1, 8--**7f-y^>-2 ( 1 H) 

IWk^:N-yf^-N- [3- (3-ibD07>fA) -2-fJ^U] 
T-tr F7 * K 

1K.& 2 3 3 - 2 3 4*C (AcOEt) 
TLmfrVrm. (CisHuNsOst UT) 

C (*() H (*0 N (») 
gift® 6 4. 0 5 3. 9 4 1 4. 9 4 
fllfcte 63.78 3.83 1 4. 89 
HSfctfO 1 3 
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1, 3 -iStm- 4 -7x^- 1 . 8-t7f'jy>-2 (1H) 
R?Wfc#tt:N- (3-^> , />T^-2-t , U^;U) -N-yWoh^^T 

S K 

M& 1 4 5 - 1 4 7°C (i Pr 2 0) 
tc*4MJH1 (C,.H,«N,0i:LT) 

C (96) H (96) N (96) 

SHIS 7 6. 7 8 5. 6 4 1 1. 1 9 

n&m 7 6. 9 1 5. 6 5 1 1. 2 4 

mmm 1 4 

l-if;l-4-7x-^-l, 8-^7f-U^>-2 (1H) 
KWft'&tt : N- (3-^>'/-r;U-2-h , »J> ? ;i/) -N-xWth7;K 
all* 1 0 0 - 1 0 l'C (i Pr 2 0) 
TC^^flS (C,,H,4N 2 0tl/O 

C (96) H (96) N (96) 

SHHt 7 6. 7 8 5. 6 4 1 1. 1 9 

nmm. 7 6. 7 4 5. 6 4 1 1. 1 5 

mmm 1 5 

4- (3-?dd7x-;W - 1 -xf;l/- 1 , 8-^7^U^>-2 ( 1 H) 
8Cf4ffc£tt:N- [3- (3-?DDW>f;l/) -2-fJ>^J -N- J-f- 

M& 9 9 - 1 0 0*C (iPr.O-hexane) 

Tt^^t/rffi (C,.H, 2 N 2 OC 1 t LT) 

C (96) H (96) N (96) CI (96) 

Slfolfi 6 7. 49 4. 60 9. 84 12.45 

H&ffi 6 7. 41 4. 55 9. 87 12.60 

mmm 1 6 

4-7x-^-l-7'DhVl-l, 8-^7^'J^>-2 (1H) 
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IWb-&i : N- (3 — 2 - e«J f JAS) -N-fa fcT^T-tr hT ~ 
K 

fife* 99. 0-9 9. 5°C (i Pr 2 0) 
7C*»#fli (C,7H 16 N 2 0<i:LT) 

C (96) H (%) N (96") 

aHifi 7 7. 2 5 6. 1 0 1 0. 6 0 

Hifclfi 7 7. 3 2 6. 1 5 1 0. 6 0 

mmm 1 7 

l->T7yD^-4-7x-;l/-l, 8-^"7^»J^>-2 (1H) 
mPHt&® :N- (3-^>*/-f^-2- fcfUSMO -N-^V^nhVUT-tr h 
7; F 

St* 1 10. 5-1 1 1. 0 *C (iPriO-hexane) 
7C5?l#ffrfS (C,,H t .N,OtbT) 

C (96) H (96) N (96) 

S^ffi 7 7. 2 5 6. 1 0 1 0. 6 0 

m&L®. 7 7. 3 2 6. 1 4 1 0. 6 2 
Hffliftl 1 8 

1 -->^o^Df;l,-4-7x- ;U- 1, 8 2 (1H) 

JKJsHfc^ : N- (3-<>*/>T^-2-t: , 'J *J)\d -N- is ? azTa £)lT-t 
hT^ K 

it* 1 2 8 - 1 2 9*C (i Pr 2 0-AcOE t) 
jtmfttftm (CnHuNjOttt) 

C (96) H (96) N (96) 

Sl&lfi 7 7. 8 4 5. 3 8 1 0. 6 8 

MtiiWi 7 7. 8 2 5. 4 4 1 0. 7 0 

mmmi 9 

! -i/tu-ff-ji- 4 -7x-;h 1 , %--f-yl-*)~Jy-2 (1H) -t> 
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«WSKk^« : N- (3-^>*/-<^-2-fU^/U) —N — is? o^f ;t/7-t h 
7; K 

M£ 1 3 6- 1 3 8t (AcOEt) 
TC^tfflit (C„H„N,Otl/T) 

C (%) H (%) N (*>) 
lit 7 8. 2 4 5. 8 4 1 0. 1 4 
7 8. 1 5 5. 8 8 1 0. 1 1 

HflfiW2 0 

1, 4-^7x-^-l, 8--^7f-'J> ? >-2 (1H) — 'fry 
HC*4ffc£-tt:N- (3— 0*/-rA'- 2- tTU5> AO -N-7x-;b7th7; 
K 

1K£ 2 10-21 2'C (AcOEt) 
5£?£##Hi£ (C 2 oH,«N 2 0£LT) 

C (*>) H (90 N (5X0 

Sl&ffi 8 0. 5 2 4. 7 3 9. 3 9 

HUte 8 0. 5 7 4. 6 8 9. 3 1 

£ttffl 2 1 

4- ( 3 - -hD7i-A) -1- (4-^x— A^f-AO -1. 8 -t7f 
»J 2 ( 1 H) 

mm\L&<fo : N- [3- (S-ibn'OW AO -2-e«JS>A<] -N- (4 

- "7 x— A^f-AO 7th7; K 

lfc& 8 6 - 8 8*C (E t ,0- iPr.O) 

Ttmfttftm (C«4H J ,N 3 0 3 tLT) 

C (*D H (*0 N (*0 

mm®. 72.17 5. 3 0 1 0. 52 

H&f& 7 1. 8 9 5. 2 6 1 0. 4 1 
HM0H2 2 

4-7x^-1- (2-e»JS>A>y^A0 -1. 8—t-7f-y^>-2 (1 
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H) -*> 

mwt%®:N- (8-^> , />r^-2-tr»j^) -n- (2-eys^yf- 

;10 T-fc FT $ K 

life* 1 1 0 - 1 1 2*C (i Pr 2 0) 
T&kftffim. (C 2 oH,sN 3 Oi:LT) 

C (%) H (*0 N (*>) 

SUfit 7 6. 6 6 4. 8 2 1 3. 4 1 

H&lfi 7 6. 8 8 4. 8 8 1 3. 3 3 

nmmz 3 

ftSfeftll 2Tl#/cl - JT-Jl- 4 - (3--hD7x-^) - 1. 8— 
U 2 ( 1 H) (0. 9 5 g, 3. 4mmo 1 ) , y^;-^ (20ml) 

SCftSffcT A (3. 6 g, 6 7mmo 1 ) cDtK (2 Om 1 ) ^O^S^ 

CMTtl^ (4. 4 g. 6 7mmo 1 ) £110*.. *^Tt 4 tT. M 

(rm&T"C3B$lfflJ*#L/Co ^»«*»*»«BE»»U ^(^TK^tlDX. ? a a 

-B«ifA) TitSbT. 4- (3 -T * 7 - 1 1 , 8 

^>-2 (lH)t>(6 9 8mg, 8 2%) £*#*i 0 
gfe* 1 5 4 - 1 5 6'C (AcOEt) 
5c*fl*rtt (C,6H,3N30i:LT) 

C (%) H (%) N (%) 
SHIS 7 1. 7 0 5. 2 1 1 6. 7 2 
Wikfe 7 1. 8 0 5. 2 6 1 6. 6 1 

nmm 2 4 

£B*fbZl'J > ( 1 0. 5 g) &tf U >»(5ml) ©fi^tt* 1 4 O'CTJ^ti 
tt££-Cflt#b*r 0 CCD^(r6-T^y-4- (3-?dd7i-^) - 1 ~ 
2 ( 1 H) - try K> (2. 3 4 g. 1 Ommo 1 ) RtfT-bf-^T-b h 
> (1.05ml, 1 Ommo 1) £ftlx. 1 4 0 *CT 3 mt8lMWLtz 0 
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f ^) TlSfilt, 4-(3-?dd7x-^)-1, 5, 

8 -^7^>J 2 (1H) t> (2.1 lg, 7 1%) £#/c 0 

1 6 1-1 62*C (AcOEt-iPr 2 0) 
7C*#*Hft (CmH.sN.OC 1 tit) 

C (96) H (96) N (96) CI (96) 
Slfclii 6 8. 3 4 5. 0 6 9. 3 8 1 1. 8 7 

m&®. 6 8. 3 4 5. 0 1 9. 4 6 1 1. 7 5 

mm 2 4 ltj^tcdhwj 257^ 30. 3 2 7^ 3 5 oit^®* 

1, 5, 6. 7 -f h7^f^- 4 - 7x^1- 1 , 8 — #-7f"U 2»- 2 
( 1 H) 

mMitte® : 6-7;^ - 1 4~7x^- 2 ( 1 H) - f'J K>& 

U f 3->f-^-2, 4 -^>*>S?3i-> 

1 5 1 - 1 5 3*C (AcOE t - i Pr.O) 
7c3fcfl*rfft (C,.H,.NiOfcUC) 

C (%) H (96) N (96) 
Si&te 7 7. 6 7 6. 5 2 1 0. 0 6 
7 7. 5 5 6. 5 3 9. 9 9 

mmm 2 6 

(1H) 

I^fk^t : 6 -T ~ 7 - 1 - ^f/l.-4-7x-^-2 ( 1 H) -f»J K>& 

1/2, 4-^^>^> 

88-88.5 •C(iPr.O-hexane) 
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TtmftVr m ( c , . h , . n 2 o t i/r ) 

C (%) H (5X0 N (9<D 
7 7. 6 7 6. 5 2 1 0. 0 6 
7 7. 6 7 6. 5 4 1 0. 0 5 

mmm 2 1 

4 - (3-^dd7x-;0 - 7-x^lz-l, 5 -it t=f-)l- 1 , 8-^:7 
S>>- 2 ( 1 H) 

fi^Ht^ : 6 -7 ; 7 - 4 - (3-^od7i^) - 1 2 ( 1 H) 

- e >J K 2 , 4 -^+-9- > i** > 
ifc.S 111-11 2. 5°C (i Pr 2 0) 
7C*fl*r«[ (C,.H I7 N 2 OC 1 t LT) 

C (*>) H (JX>) N (») CI (*0 
SHiiS 6 9. 1 2 5. 4 8 8. 9 6 1 1. 3 3 

mmm 6 9. 2 7 5. 4 7 9. 0 9 1 1. 4 4 
mmm 2 8 

5, 7 -i?xfA- 1 4 -7x-A- 1 , 8-^-^5 L, ;^>-2 

( 1 H) 

ff^tt : 6-7;;-l - * f-A,- 4 - 7 x— 2 ( 1 H) -fj K>& 
#3, 5—^^>^> 
M& 6 8 - 6 9*C ( i P r *0-h e x a n e) 
Ttmfttm (C , .H.oN^t LT) 

C (*0 H (%) N (*>) 
gt&fit 78.05 6. 89 9. 58 

mmm 1 8. 1 7 6. 9 8 9. 6 2 

HSiffl 2 9 

4 _ (3-?do7i-^) - l-xf^-5, 7 -^y^U- 1 , B--T7 

f-*)*jy-2 (1H) 

HCttYt^® : 6 -7 i 7 - 4 - (3-^DD7x-;l.) - 1 2 ( 1 H) 
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Rfc.& 9 3- 9 4'C (iPr,0) 
jtmfrVrm (CHnNsOC 1 irLT) 

C (90 H (90 N (90 CI (90 
6 9. 1 2 5. 4 8 8. 9 6 1 1. 3 3 

m&W 6 8. 9 9 5. 3 8 8. 8 9 1 1. 1 3 

nmm z o 

4- (3-yo€7x^l/) -l-xf-;U-5, 8-^7 
^'J i^>- 2 ( 1 H) 

: 6— T^y — 4 — (3-7d€7x^) - 1 -2-=f-)l- 2 ( 1 H) 
- try K^acfT-trf-^T-tr h > 
fit* 1 3 5 - 1 3 7"C (i Pr,0) 
jtmfrm®. (C,.H, 7 N,OBr tbT) 

C (96) H (90 N (96) Br (90 
St&tt 6 0. 52 4. 80 7. 84 22.37 

Hg^fi 6 0. 58 4. 77 7. 83 22.18 

mmm 3 1 

HBIfb^ U > ( 1 0. 4 g) y >K ( 5 m 1 ) CD*g£&l£ 1 4 0 *CT«i: 

xf;l,-2 (1H) -f'JK> a5g, 8. 5mmo 1 ) 4-^*V> 
*J*y (1.1ml) £flOX.l 4 0*CT3l$IH!«#U7io I CSEiT 1 N 

4 - ( 3 -7nt7x-^) - 1 , 5-yf-^U- 1. 8-^7^ 

•Ji?>-2 (1H) t> (2.3g, 7 3 90 £#/.io 

1 0 7 - 1 0 8. 5*C (i Pr,0) 
Tvmfrtfrm (C„H„N,OBrtU) 
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C (96) H (96) N (96) Br (96) 
giftli 6 1. 4 7 5. 1 6 7. 5 5 2 1. 5 2 

fllfclit 6 1. 4 0 5. 1 4 7. 4 9 2 1. 7 4 

3 2 

4 - ( 3 - 7'D^7x^;t/) - 5, 1 -7/d tVU- 1, 8 

2 ( 1 H) 

fllfWbfrtt: 6 -T ^ 7 - 4 - (3-7d*7x-W - 1 -T/n tVU- 2 (1 

H) — tTU KvRtfT-trf-^T-fe h> 

MjS 1 2 1 - 1 2 2"C ( i P r 2 0-h e x a n e) 

5c*«4fHa (C,.H,,N»OBr fcLT) 

C (96) H (96) N (96) Br (96) 
SUM 6 1. 4 7 5. 1 6 7. 5 5 2 1. 5 2 

HgMfi 6 1. 5 4 5. 0 9 7. 5 2 2 1. 2 7 

mmms 3 

4- (3-7a ; E7x-;l) -7-xf^-5-yf 1 -7*0^- 1, 
8-f-7f"U^>-2 (1H) 

HEWffc^'Bl : 6 -7 ; y - 4 - (3 -7'nt7x-^) - 1 -7"a hVU- 2 ( 1 

H) -fU K>&£>'2, 4 -^hj->^*> 

life* 1 07-1 08 t(iPr,0-hexane) 

TtmftVrm (C,oH„N,OBrttT) 

C (96) H (96) N (96) Br (96) 
IHf 62.35 5. 49 7. 27 2 0. 74 

n&W 62.35 5. 48 7. 28 2 0. 61 

mmmz 4 

4- (3-?dd7x-W -1--/?d7*d^-5, 7 1, 
8-^-7^»J^>-2 (1H) 

HC^Nfc^fcl : 6-7;;-4- (3-?dd7x-^) - 1 - 07/0 tVU- 
2 (1H) - tTU K>acfT-trf-^T-bh> 
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gt* 1 1 0 - 1 1 2*C (i Pr 2 0) 

jzmftVt®. (CHnNjOC 1 tLX) 

C (96) H (96) N (96) CI (96) 
Siftft 7 0. 2 6 5. 2 8 8. 6 2 1 0. 9 1 

m&fe 7 0. 2 5 5. 2 0 8. 5 8 1 0. 8 6 

mmm 3 5 

4- (3 -?dd7i^) - 1 7 5 - /=f-)i 

-1, 8-t7f'J^>-2 (1H) -t> 

flR**fk^«: 6— T^y — 4 — (3-^nD7i-^) - 1 - i; >? a?a bVl>- 
2 (1H) -h , 'JK>SO t 2, 4-^+-9->^^"> 
fit * l 26-1 28 °C (hexane) 
TtmftVfte (C 2 oH 19 N 2 OC 1 t LT) 

C (96) H (96) N (96) CI (96) 
7 0. 9 0 5. 6 5 8. 2 7 1 0. 4 6 

nMLW 7 0. 8 6 5. 6 3 8. 2 6 1 0. 4 3 

mmm z 6 

4- (3->h^7x-^) 8 -f-^U 2 (1 

H) (1. 3 g, 4. 9mmo 1 ) CDi*?noy*> (30ml) 3 

5*CTH^k(f ot01M-^?nny^>M (2 5ml. 2 5mmo 1) & 
tO>U ^S^T^>!rC^fib^fiT2^|yia#l./Co SCENIC- 6 0'CCT;<* 
J-)l (10ml) ^JDX.MS*T^^(C#SU^-r3 0#«#L/c o 
£&IBgtfeU HSl^^y-^ (3 0ml) ^fiDx.«cEa8^L/co Hal^^U 
*TO7A^n7hr77-f- CO-tf^-ftllxf-^) TmSL/4- (3- 

bKD+-/7x-^) -i-z+fr-i, %--rymi?y-2 (1H) 

(0.2 9 g, 2 3 96) £»/c 0 
Bl£ 2 6 0- 2 6 11C (Me OH) 
7c3t##H§[ (C, s H,*N 2 0 2 £:l/T) 
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C (96) H (96) N (96) 

mmm 1 1. 4 2 4. 7 9 1 1. 1 0 

H®HgE 7 1. 3 4 4. 8 5 1 1. 1 6 
^»te0y 3 7 

4- (3-^nt7i-^) - 1 -jl^-jI- 1 , 8 -^7f-'J 'Jy- 2 ( 1 H) 

I^i:N- [3- (3-Zfa*s<y*/Jj^ -2-t*U>M/) -N-if 

Bft.£ 1 0 4 - 1 0 6'C (iPr,0) 
TcHMMfrtt (CuHuNjOBr £: LT) 

C (96) H (96) N (96) Br (96) 
gtfclg 5 8. 38 3.98 8. 51 2 4. 27 

5 8. 33 3.85 8. 46 2 4. 32 

mmmz l t|iI1§KLTjyT<DflSfcm 8 7^4 0 O<t£V0$:'&tc o 

mmmz 8 

l-i^-;i/-5, 7-^yf-^-4-7x-^-l, 8-^-7^U^>-2 
( 1 H) 

BC*4flS#tt : 6 -7 ; 7 - 1 -xf;b- 4-7x-;k 2 ( 1 H) - f'J K>, 
2, 4 

Hi* 113-114 *C(iPr,0-hexane) 
ftm^m (C,,H,,N20i:LT) 

C (96) H (96) N (96) 

gt&lfi 7 7. 6 7 6. 5 2 1 0. 0 6 

^181 7 7. 9 3 6. 5 4 9. 9 3 

mifomz 9 

4 _ (3-^oo7x-;W - 1, 7-^x^-5-*^- 1, 8 
?-'J^>-2 (1H) 
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W.Ptit^ : 6 -T ~ y - 4 - ( 3 -?OD7i-;l/) - 1 -if^- 2 ( 1 H) 

jUj^ir 88-90'C (hexane) 
7C**MfHI[ (CitH,.N.OC 1 tLX) 

C (*0 H (*Q N (*>) CI (*Q 

mmm 6 9. 8 3 5. 8 6 8. 5 7 1 0. 8 5 
mmm 6 9. 4 4 5. 8 5 8. 4 6 1 1. 0 9 
nmm 4 0 

1, 7-^x^-5-^^-4-7x^-1, 8 -i-7f) *Jy- 2 
( 1 H) 

fiil*4fb£fc): 6-7;y-l-lf^-4-7x-/l/-2 ( 1 H) -f'J K>, 
2, 4 — 

fi*.£ 9 7- 9 8'C (iPr s O-hexane) 
TC^tfflS (C,,H s ,N 1 0tlt) 

C (%) H (*0 N (<*) 

glfclt 7 8. 0 5 6. 8 9 9. 5 8 

Wffcm 7 8. 0 2 6. 8 8 9. 4 5 



4 1 

4 -7i-;h 1 , 8 — i>y- 2 ( 1 H) (1.0 lg, 4. 5 5 

mmo 1) (10 0ml) &mzfrm<ti- h U -7 A (2 1 Omg, 

6 0 9t>d i s p e r s i on) £1)0*. 1 1 0 C CT3 0#flt#Ui e M*"Cfcifl 
Lfc&T/n/NVI/^l/'T'o * K (6 5 Omg, 5. 4 6 mmo 1) SCK'J A7d 
; K (8 3 Omg, 9. 5 5 mmo 1) ^fill*. 2 Bt&ltia1bi&falstz 0 mUtT^ 

-1, 8-t7f'J^>-2 (1H) -t>(107mg, 9 %) £t#/c 0 
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Si* 1 2 7 - 1 2 9*C (i Pr*0) 
jxMfrVrm (C,7H J2 N 2 0tLT) 

C (96) H (96) N (96) 

glfclfi 7 8. 4 4 4. 6 5 1 0. 7 6 

mkVL 7 8. 6 6 4. 6 0 1 0. 7 8 

mmm4 1 t^«(wLTj£iT©nttW4 2 extitVo&m-o 
mm\ 4 2 

l-i/7;yf;l/-4-7x-;l/-l. 8 --*-7f-U 2 (1H) —t> 
^£Ht-£&) : 4-7x-^- 1, 8 — *-T7*"J 2 (1H) 

jUl* 1 48-1 50 °C (AcOEt-iPr 2 0) 
7c*#*Ht (C,.H,,N.Oi:l/r) 

C (96) H (96) N (96) 

SHiK 7 3. 5 5 4. 2 4 1 6. 0 8 

mmm 1 3. 6 1 4. 2 6 1 6. 0 9 
mmm 4 3 

4 - (3-^nn7x-^) - 7-xf^-l, 5 -*S/?-Jl- 1 , 8-^7 
^'J^>-2 (1H) -*y (900mg, 2.8 8 mm o 1) O^^oo>^> 
(20ml) igj&CEifcffc^ U y ( 7 4 0 m g. 3. 3 3 mm o 1 ) 3 B FeS 

(^>-tf» TitSL/^ ^-9->-^-T V^otf^x— f^KDS5-&»fi3^t> 
SfeilU4- (3 -?on7x^) -7-x^;l/-l, 5-^yf-^-l. 
8 -^-^^U 2 ( 1 H) (3 6 8mg, 3 9 96) £#/c 0 

SkS 1 31-1 83t (iPriO) 
Ttmfrffi®. (C.H.tNj SCI tUT) 

C (96) H (96) N (96) S (96) CI (96) 
Slfclii 6 5. 7 4 5. 2 1 8. 5 2 9. 7 5 1 0. 7 8 
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mifcW 6 5. 7 0 5. 2 2 8. 4 6 1 0. 0 7 1 0. 8 7 

mm a 3 tmmzLxvxTom&mA a <D<t&&&&tz 0 
nmm 4 a 

1 -zl^jI- 5, 7-^^f^-4-7x--/t/-l, 8 -^-7f-U i^>- 2 
( 1 H) 

Sl*5KI:<&tt : 1 -Xf;l/- 5, 7 -i?*f-A,-~ A - 7 1 , 8-^7^U 

2 ( 1 H) 

M & 1 4 8-1 4 9'C (hexane) 
7C*»tfHi (C, 8 H 18 N a StLT) 

C (96) H (96) N (96) S (96) 

SlUfi 7 3. 4 3 6. 1 6 9. 5 1 1 0. 8 9 

H^ffi 7 3. 5 2 6. 1 6 9. 4 6 1 1. 1 6 

mmmA 5 

^ F6. 4 gCD^h^t Kn77>70m l&&C:*tfrF9 0 962MJ»5A ter 

t - ^h^->K2. 9 g«-tio^ ^st3 oftmwLtzo Kmm^^m x.mm*. 

>-2 (lH) -^>4.5g€-»/c 0 
K£ 8 8 - 8 9*C(^U-» 
Tt^ffrlE (C,.H 2 oN*OtbT) 

C (96) H (96) N (96) 

mmm. 7 4. 9 7 7. 8 6 1 0. 9 3 

HSfcfc 7 4. 8 4 7. 8 7 1 0. 9 3 

mm a 6 

4 -S/?o'v*S/;i/- 1 -xf-;l>- 1, 8-^7^'J^>-2 ( 1 H) 

(64img)oy^;-A(iomi) mmz a N&itTkm-wmz-i-Ji&m 
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(2ml) £iDX-> m,\£m&LtZo M^7^NV-^-^7yDt^x 
-^;U"Ct&5^YtL4 -->?D^+i/;l/- 1 -x^/U- 1, 8 -^!7^'J 2 
( 1 H) -*>0. 4 5£&iM0. 2 57lcfD^I ( 1 0 Omg) &'&tz 0 
TzmfrVtte (C.6H 20 N 2 O • 0. 4 5HC 1 • 0. 2 5 H 2 Otlt) 
C (*>) H (<XO N (*>) CI (96) 

Slfclili 6 9. 3 1 7. 6 2 1 0. 1 0 5. 7 5 

USHU 6 9. 0 5 7. 7 1 1 0. 2 0 5. 5 5 
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